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Ultra High-Strength Steel Sheets
for Bodies, Reinforcement Parts and Seat Frame Parts of Automobile
—Ultra High-Strength Steel Sheets

Leading to Great Improvement in Crashworthiness—
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Abstract:

JFE Steel has developed and commercialized from TS780 to 1470 MPa grade cold-rolled ultra high-strength steel sheets
with excellent press-formability, spot-weldability and stability of mechanical properties, which lead to great improvement in the
performance of safety in impacts, ultimate increase in fuel economy by applying to bodies and reinforcement of parts and seat
frame parts of an automobile. In TS980 MPa grade steels, there are line-ups of 3 types of steels with different features of
mechanical properties corresponding to the requirements of various automotive parts. In this paper, 2 types of TS980 MPa
grade cold rolled steel sheets are mainly described, the one applied to mechanical joining and the other with excellent stretch-
flange formability. Surface cracking at mechanical joining, which is strongly related to local formability, has been suppressed
by attaining the single martensite phase.
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Photo 1 West Japan Works No. 3 continuous annealing line
(WQ-CAL)
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Fig.1 Typical heat cycles of WQ-CAL, and schematic
microstructures
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Table 1 Line up of TS780-1 470 MPa grade cold rolled high strength steel sheets

i Mechanical properties™ *4
s JFE Steel Standard JES ] Type Thickness prop " G N
grade Standard (mm) | YP(MPa) | TS(MPa) | El(%) M%) | (mass%)
JFE-CA780Y2 Low YR 1.4 430 810 22 30 0.15
780 JSC780Y
JFE-CA780SF High 4 1.2 600 830 19 80 0.12
JFE-CA980Y2 Low YR 1.2 610 1010 18 30 0.18
JSC980Y
980 JFE-CA980SF High 4 1.2 740 1020 15 60 0.18
JFE-CA980SF2 - Super 4 1.2 900 1020 7 100 0.09
1180 JFE-CA1180Y2 | JSCI1180Y | Low YR 1.2 950 1210 14 30 0.23
JFE-CA1180SF - High 4 1.6 1030 1230 7 60 0.17
1370 | JFE-CA1370 - - 1.6 1130 1450 7 60 0.23
1470 | JFE-CA1470 - - 1.6 1200 1510 7 60 0.23

! The Japan Iron and Steel Federation Standard

*2 Tensile specimen: Transverse direction, JIS No. 5

*3 ): Hole expanding ratio according to JFS T 1001

™ Carbon equivalent for spot welding: C,q, = 1.5C + P + 3S
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Fig.2 Effects of C, P, and S contents on fracture type of spot-
welded joint in cross tension test
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Table 2 Features of mechanical properties of 3 types of TS980 MPa grade cold rolled ultra-high strength steel sheets and their

application to automotive parts

- Mechanical properties Applicabl
e icable parts
P YP El A PP P
Low YR Low High Low - Structural peTrts of bgdy in white
ex. Center pillar (Reinforcement)
High 4 Medium Medium Medium | Bumper relnforcement
- Seat frame, Seat rail
Extra high A | High Low High | - Seat parts (Mechanical clinch)
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Fig.3 Typical EI-A balance for newly developed TS980 MPa
grade ultra-high strength steels
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Photo 2 Cross-sectional microstructure of dual phase type
steel at the mechanical joint
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Photo 4 Surface appearance of the mechanical joint
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Suitable clearance condition Excessive clearance condition

Sample: 1.2 mm¢ Tool, For 1.2 mm¢ | Sample: 1.2 mm¢? Tool, For 1.0 mm¢

Developed steel | DP type steel

Photo 5 Cross section of mechanical joint
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Photo 6 Automotive seat frame to which newly developed
TS980 MPa steel sheets were applied
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Photo 7 Applied example for center pillar reinforcement of
TS980 MPa steel sheet (low YR type)(Formed by the
experimental stamping tools in JFE Steel)
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